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Aggravation of experimental glomerulonephritis by superimposed clip
hypertension. To evaluate the possible enhancing effect of hypertension
on the clinical and morphologic features of glomerulonephritis, two-
kidney clip hypertension (CH) was superimposed on a mild form of
nephrotoxic serum nephritis (NSN) in female Sprague-Dawley rats. The
following parameters were assessed regularly over a 6-month period:
blood pressure (BP), heart weight, proteinuria (UpV), and renal mor-
phology. Blood pressures and heart weights were increased equally in
clip hypertension and in nephrotoxic serum nephritis combined with
clip hypertension. While only moderate proteinuria occurred in nephro-
toxic serum nephritis (49 28 mg124 hr) or clip hypertension (40 22
mg/24 hr) alone, the superimposition of clip hypertension on nephro-
toxic serum nephritis resulted in heavy proteinuria (161 36 mg/24 hr)
(P < 0.001) after 5 months of hypertension. Glomerular histology in
nephrotoxic serum nephritis showed infrequent focal and segmental
proliferation and minimal sclerosis; vessels were normal. Clip hyperten-
sion was characterized by infrequent and mild vascular sclerosis and
glomerular proliferation and sclerosis. Severe glomerular endo- and
extracapillary proliferation and widespread glomerular and vascular
sclerosis occurred in the majority of rats when nephrotoxic serum
nephritis was combined with clip hypertension. The data demonstrate
that clip hypertension enhances glomerular proliferation and sclerosis
and results in the development of vascular sclerosis in experimental
nephritis.
Aggravation d'une glomerulonéphrite expérimentale par hypertension
par clip surajoutée. AfIn d'évaluer un effet d'accentuation possible de
l'hypertension sur les caractéristiques cliniques et morphologiques des
glomerulonephrites, une hypertension par clip sur les deux reins (CH) a
été surajoutée a une forme modérée de nephrite sérique néphrotoxique
(NSN) chez des rats Sprague-Dawley. Les paramétres suivants ont été
évalués régulierement pendant 6 mois: Ia pression artérielle (BP), le
poids du coeur, Ia protéinurie (UpV), et Ia morphologie rénale. Les
pressions artérielles et les poids cardiaques se sont élevés de facon
égale dans les néphrites sériques nephrotoxiques combinées a l'hyper-
tension par clip. Alors qu'une protéinurie modérée était apparue lors de
Ia néphrite sérique nephrotoxique (49 28 mg/24 hi), on de l'hyperten-
sion par clip seules (40 22 mg/24 hr), Ia superposition de l'hyperten-
sion par clip a Ia néphrite sérique nkphrotoxique a entrainé une
protéinurie massive (161 36 mg/24 hr) (P <0,001) après 5 mois
d'hypertension. L'histologie glomerulaire dans Ia néphrite sérique
néphrotoxique révélait une rare proliferation focale et segmentaire et
une sclérose minime; les vaisseaux étaient normaux. L'hypertension
par clip était caractérisée par une sclCrose vasculaire rare et modérée et
par une proliferation et iine sclérose glomerulaire. Une proliferation
glomérulaire sévère endo- et extracapillaire et une sclérose diffuse
glomerulaire et vasculaire est apparue chez Ia majorité des rats lorsque
Ia néphrite sérique nephrotoxique était combinée a une hypertension
par clip. Ces résultats démontrent que l'hypertension par clip stimule Ia
proliferation et la sclérose glomerulaire et entraine le developpement
d'une sclérose vasculaire au cours de Ia néphrite expérimentale.
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Hypertension develops almost invariably in the course of
chronic glomerulonephritis in man, usually appearing prior to
significant renal insufficiency [1]. The role of hypertension in
the progression of glomerulonephritis and the potentially ame-
liorative effect of blood pressure control on the course of
glomerulonephritis have not been explored adequately. Clinical
pathologic studies performed in this laboratory [2] have demon-
strated concurrent intrarenal vascular sclerosis and glomerular
sclerosis during the years following acute poststreptococcal
glomerulonephritis (PSGN) and in the long-term course of
Berger nephropathy [3]. Although it might be presumed that
hypertension is responsible for the vascular sclerosis, which in
turn could cause ischemic glomerular sclerosis, the severity of
the glomerular and vascular lesions often exceeded that which
would be anticipated for the level and duration of hypertension.
The limited information available concerning the factors that
influence the progression of glomerulonephritis is based on
experiments performed in rats with nephrotoxic serum nephritis
(NSN). This study was undertaken to gain insight into the
possible relationships among hypertension, vascular sclerosis,
and glomerular sclerosis in experimental glomerulonephritis
that might elucidate the mechanism of the progression we have
observed in PSGN and Berger nephropathy. Utilizing a model
of experimental nephritis with and without superimposed renal
artery clip hypertension, we sought to determine whether
vascular alterations were possibly a primary feature of glomeru-
lonephritis or the intrarenal vasculature as well as the glomeruli
of nephritic rats might be more susceptible td the effects of
hypertension as compared to non-nephritic animals. The data
demonstrate that clip hypertension markedly enhances glomer-
ular proliferation and sclerosis in experimental nephritis and
results in the development of more frequent and severe vascular
sclerosis than occurs with hypertension or nephritis separately.
Methods
Animals. Female Sprague-Dawley rats (Blue Spruce Farms,
Altamont, New York) initially weighing 220 to 270 g were used
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in all studies. The animals were fed commercial rat chow
(Rodent Lab Chow #5001, Ralston-Purina Co., St. Louis,
Missouri) and tap water ad libitum and housed four per cage in a
constant environment facility.
Induction of nephrotoxic serum nephritis (NSN). Rat glomer-
ular basement membrane (GBM) antigen was prepared accord-
ing to the method of Krakower and Greenspon [4]. Serum with
anti-rat GBM antibody activity was produced by repeated
subcutaneous immunization of a goat with GBM antigen and
Freund's adjuvant at 2-week intervals for 6 months prior to
harvesting of serum. Serum was tested by immunofluorescence
and biologic assay. The nephrotoxic serum (NS) was heated at
56° C for 30 mm and absorbed with rat erythrocytes and rat
serum. Rats were injected initially and again 6 days later with
NS in a dosage of I ml/l00 g body wt i.v.
Introduction and measurement of hypertension. Under ether
anesthesia the left renal artery was exposed via a flank incision,
and the fascia surrounding the vessel was dissected. A silver
clip with an internal diameter of 0.009 inches was then placed
around the renal artery. Rat tail blood pressure was measured
under light ether anesthesia utilizing a programmed electros-
phygmomanometer and pneumatic pulse transducer (Narco
Bio-Systems, Houston, Texas). This system produces a written
record of systolic pressure on a polygraph recorder (Grass
Instrument Company, Quincy, Massachusetts). The mean of
three pressure determinations was recorded twice monthly in
experimental rats and once monthly in control rats throughout
the study. Constant body temperature was maintained by a rat
holder temperature control unit (Narco Bio-Systems, Houston,
Texas). Elevated systolic pressures were observed 2 to 4 weeks
following renal artery constriction in most animals.
Protocol (Fig. 1). Two systolic pressure readings were ob-
tained during an initial 2-week period. Rats with a mean blood
pressure greater than 2 SD above the mean of the group were
eliminated from the study. The remainder were randomly
assigned to one of the following groups: (1) control rats (N
20); (2) nephrotoxic serum nephritis (NSN) (N = 20): NSN was
induced with intravenous injections of NS on days 1 and 6; (3)
clip hypertension (CH) (N = 35): Left renal artery stenosis was
produced on day 30. Hypertensive rats in which the average
systolic pressure during the period of observation ranged be-
tween 120 and 160 mm Hg were selected for study. Those with
an average systolic pressure greater than 160 mm Hg or in
which an isolated systolic pressure exceeding 175 mm Hg
occurred were eliminated from the study, because systolic
pressures exceeding these limits were often associated with
extensive glomerular and arterial lesions even in the absence of
nephritis, thus complicating morphologic interpretation. (4)
Sham-operated control rats (N = 13): A nonocclusive clip was
placed around the left renal artery on day 30. (5) Nephrotoxic
serum nephritis and clip hypertension (NSN + CH) (N = 25):
On day 30, 24 days after the second injection of NS, left renal
artery stenosis was produced. Only rats which satisfied the
blood pressure criteria described above for CH were retained in
the study.
Collection and analysis of specimens. Age-matched experi-
mental and control rats, assigned random code numbers, were
selected for sacrifice at monthly intervals beginning on day 60.
Prior to sacrifice, rats were placed in metabolic cages for a 24-hr
period, without access to food or water, to collect urine samples
under oil. After the urine was filtered, 24-hr urinary protein
excretion was determined by the biuret method [51. At sacrifice,
heart and body weights were measured. One half of each kidney
obtained at sacrifice was sectioned in the coronal plane and
fixed in 10% buffered formalin. Coded sections cut at approxi-
mately 4 were stained with periodic acid silver methenamine
and counterstained with hematoxylin and eosin. The coded
histologic sections and the following parameters were evaluat-
ed: (1) proliferation in glomerular tufts, segmental and global,
with or without associated tuft necrosis and/or the presence of
epithelial crescents was judged as either present or absent; (2)
glomerularsclerosis, defined as global obliteration of capillary
tufts by increased basement membrane-like material, was quan-
titated according to the percentage of glomeruli so affected; and
(3) vascular sclerosis, defined as the presence of medial hyper-
trophy and/or intimal or media "hyaline" in small arteries and
arterioles, was judged as either present or absent.
Renal tissue was snap-frozen in liquid nitrogen, and parallel
cryostat sections cut at 2 to 3 were stained with fluoresceinat-
ed antisera to goat IgG or rat IgG (Cappel Laboratories,
Cochranville, Pennsylvania). Appropriate positive and negative
tissues were used as controls. The intensity of immunofluores-
cent staining was graded on a scale of 0 to 3+. Serum creatinine
and blood urea nitrogen were determined on serum obtained at
sacrifice using an auto-analyzer (Technicon Instrument Corp.,
Tarrytown, New York). The Student's t test for unpaired data
and x2 testing were used for statistical evaluation of results.
Data are expressed as the group mean SEM.
Results
Clinical data
Blood pressure and body weight. The mean of all systolic BP
readings and heart weight determined at the time of sacrifice are
shown for sacrifices 3 and 5 in Table I. There was no significant
difference in BP or heart weight between CH and CH + NSN at
any sacrifice. Body weights did not differ significantly among
the various experimental groups.
Proteinuria. Mean urinary protein excretion (UpV) for each
group determined immediately prior to sacrifice is depicted in
Figure 1. While only mild to moderate UpV occurred in NSN or
CH alone, the superimposition of CH on NSN resulted in heavy
proteinuria. The increment in UpV was statistically significant
by the third sacrifice in NSN and by the fourth sacrifice in CH
(P < 0.05) (Table 1, Fig. 2).
Renal function. Blood urea nitrogen and serum creatinine
concentrations determined at the time of each sacrifice did not
differ statistically among any of the groups.
Pathology
Gross. Atrophy of the clipped left kidney occurred in CH
with concomitant hypertrophy of the unclipped right kidney.
The mean weight ratio of the unclipped to clipped kidney was
1.9:1 for CH rats (all sacrifices combined). The renal enlarge-
ment which occurred with NSN was not reduced by placement
of the renal artery clip (Table I).
Light microscopy (Figs. 3 to 7). In 33 control and sham-
operated rats no glomerular proliferation, tuft necrosis, or
glomerular or vascular sclerosis occurred (Fig. 4A).
Among 20 rats with NSN, only three had glomerular prolif-
eration, which was mild, focal, segmental, and not associated
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Table 1. Effect of clip hypertension on nephrotoxic serum nephritis clinical features"
Sacrifice
Sacrifice 3
Blood pressure, mm Hg
Heart weight, mg
Right kidney weight, mng
Left kidney weight, mg
R:L kidney weight ratio
Proteinuria, mg/24 hr
BUN, mg/dl
Serum creatinine, mg/dl
Body weight, g
I 1 I
1
1
2
1
3 4 5
Day 1 6 30 60 90 120 150 180
I 1
1
1
2 3 4
1
5
Day 1 6 30 60 90 120 150 180
S 5
1 2 3
1
4 5
1
Day 1 6 30 60 90 120 150 180
with tuft necrosis (Fig. 5). Glomerular sclerosis, present in only
two rats, both in the 3 to 5 month sacrifice, involved fewer than
10% of glomeruli (Fig. 4B). Vascular sclerosis was not observed
in any rats.
Among the 35 rats with CH, the unclipped kidney of 29
showed no proliferation in glomeruli. In five rats at the 3 to 5
month sacrifice segmental proliferation was observed in a few
glomeruli. An additional animal showed widespread segmental
and global endocapillary proliferation associated with tuft ne-
crosis. Glomerular sclerosis occurred in eight rats, affecting
fewer than 10% of glomeruli in six, (Fig. 4), and 20 to 30% in
two. In the latter two rats, vascular sclerosis characterized by
moderate medical hypertrophy was present as well; no arterio-
lar hyaline was observed. The clipped kidney of CH rats
uniformly demonstrated mild ischemic changes consisting of
shrunken tubules and crowding of glomeruli. No proliferative or
sclerotic lesions were noted in these kidneys.
Among 25 rats with CH superimposed on NSN, diffuse global
or segmental proliferation associated with tuft necrosis was
present in the unclipped kidney of 19 (Fig. 4D and 6), and most
had associated glomerular sclerosis. Endo- and extracapillary
cell proliferation and glomerular and vascular sclerosis were not
only more frequent but also more severe than in the other
groups. Sclerosis involved greater than 40% of glomeruli in
seven rats, 21 to 49% in seven, II to 20% in three and fewer
than 10% in seven (Fig. 4D). All but one of the animals with
greater than 40% sclerotic glomeruli were in the 3 to 5 month
sacrifice group. Vascular sclerosis, which was characterized by
severe medial hypertrophy, was observed in 18 of the 25
animals (four of ten in sacrifices I and 2) (Fig. 7). Vascular
sclerosis never antedated glomerular sclerosis and was not
observed in its absence; the incidence of each generally paral-
leled the other during serial observations. Arteriolar hyaline,
not observed in animals with CH alone, was present in the
unclipped kidneys of 14 of the 35 with NSN + CH. An
additional feature of vascular sclerosis unique to this group was
marked tortuosity of vessels (Fig. 7).
Control + sham CHNSN
109 3 (4)h
0.88 0.03(4)"
0.94 0.O2(4)
0.99 0.02(4)
0.95 0.03(4)"
12 6 (4)"
18 1 (4)1
0.6 0.05(4)1
316 15 (4)"
101
0.87
0.85
0.85
1.0
4
17
0.6
309
102
0.79
0.92
0.90
1.0
2
18 +
0.5
341
146 4 (5)k
1.10±09 (4)k
1.67 0.24(4)'<
0.77 0.l1(4)
2.3 0.5 (4)k
21 10 (3)k
28 7 (3)k
0.8 0.1 (3)k
299 II (5)k
2 (7)
0.03(7)
0.02(6)
0.02(6)
0.05(6)
2.3 (6)
I (3)
0.06(3)
8 (7)
2 (5)
0.02(5)
0.04(5)
0.04(5)
0.02(5)
I (5)
2 (5)
0.04(5)
20 (5)
NSN + CH
143 5 (7)
1.04 ÷ 0.03(7)
1.47 0.12(7)
0.98 0.04(7)
1.47 + 12 (7)76 20 (7)
22 3 (7)
0.6 0.03(7)
283 12 (7)
Sacrifice 5
Blood pressure, mm Hg
Heart weight, mg
Right kidney weight, mg
Left kidney weight, mg
R:L kidney weight ratio
Proteinuria, mg124 hr
BUN, mg/dl
Serum creatinine, mg/dI
Body weight, g
107
0.76
1.10
1.06
1.0
49
16
0.5
329
2 (7)"
0.02(4)c
0.11(4)"
0.12(4)
0.04(4)
28 (4)"
1 (4)1
0.04(5)1
13 (7)t
140
1.00
1.31
0.84 +
1.6
40
24
0.6
285
2 (7)k
0.06(7)k
II (7)
0.06(7)'
0.15(7)
22 (7)'
3 (7)k
0.04(7)"
5 (7)h
144
1.15
1.95
1.06
2.6
161
22
0.7
325
8 (5)
0.09(5)
0.24(5)
0.22(5)
+ 1.1 (5)
(4)
2 (5)
0.08(5)
(5)
Abbreviations: CH, two-kidney clip hypertension; NSN, nephrotoxic serum nephritis.
"The number of animals used in each observation is given in parentheses.
P < 0.001 in NSN + CH vs. NSN.
P < 0.01 in NSN + CH vs. NSN.
P < 0.02 in NSN + CH vs. NSN.
"P < 0.05 in NSN + CH vs. NSN.
"Figure was not significant in NSN + CH vs. NSN.
P < 0.001 in NSN + CH vs. CH.
P < 0.01 in NSN + CH vs. CH.
P < 0.02 in NSN + CH vs. CH.
P < 0.05 in NSN + CH vs. CH.
Value was not significant in NSN + CH vs. CH.
Monthly sacrifices
NSN
CH
NSN + CH
Fig. 1. Protocol used in this study. Symbols: arrow, I cc/100 g rat body
wt of goat serum with anti-rat GBM activity was administered intrave-
nously; asterisk, a silver clip was placed around the left renal artery.
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Sacrifice
Fig. 2. Mean urinary protein excretion determined immediately prior to
sacrifice is given in mg/24 hr for each experimental group.
The clipped kidneys in NSN + CH failed to demonstrate
proliferative or sclerotic lesions in sacrifices 1 and 2. Among the
15 rats in sacrifices 3 to 5, only two showed glomerular
proliferation in the clipped kidney, in each rat less severe than
that in its unclipped mate. Two rats showed 0 to 10% sclerotic
glomeruli in the clipped kidney in contrast to 50 to 60% sclerotic
glomeruli in the corresponding unclipped kidney. One animal
had vascular sclerosis in the clipped as well as in the unclipped
kidney.
Immunofluorescence. Intense linear staining of the GBM
with anti-goat IgG and anti-rat IgG was noted in NSN and NSN
+ CH. No difference in the intensity of immunofluorescent
staining was observed between NSN and NSN + CH, or
between the clipped and unclipped kidneys of NSN + CH in
any sacrifice. The intensity of imrnunofluorescent staining
diminished after the fourth sacrifice in NSN and in NSN + CH.
Discussion
The frequent finding of sclerosis of renal arterioles and
prearterioles at post-mortem in advanced glomerular diseases
has been attributed to the presence of hypertension [61. In turn,
ischemic glomerular sclerosis resulting from these alterations in
the intrarenal vasculature is thought to contribute to progres-
sion of the various forms of glomerulonephritis to the endstage
[61. Our studies of renal biopsy specimens have demonstrated a
high incidence of gtomerularsclerosis and prominent vascular
sclerosis during the intermediate course of poststreptococcal
glomerulonephritis (PSGN) and Berger nephropathy [2, 3]. In
the case of PSGN, glomerularsclerosis develops after subsi-
dence of acute proliferation and the initial immunologic event
and correlates closely with vascular sclerosis, both increasing
with time [21. Although renal vascular sclerosis in glomerulone-
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phritis generally has been considered analogous to that which
occurs in essential hypertension, our observations suggested a
more complex mechanism in nephritis. The presence of vascu-
lar sclerosis early in the course of glomerulonephritis, at times
prior to the advent of hypertension, and the relative severity of
vessel changes for the modest levels and duration of elevated
BP raised the possibility that intrarenal vascular disease may be
a primary feature of glomerulonephritis or that the effect of
hypertension on the renal arterioles may be enhanced in the
presence of glomerular disease.
This study was undertaken to examine the effect of hyperten-
sion on the severity and progression of glomerulonephritis.
Utilizing a model of nephrotoxic serum nephritis in rats in
which hypertension normally does not occur (as it does in
humans), it would be possible to determine if vascular disease
is, in fact, a primary feature of glomerulonephritis. Further,
assessment of any distinctive effect of hypertension on the
intrarenal vessels and glomerular capillaries in nephritis specifi-
cally could be made by comparing the renal morphology in
nephritis alone, hypertension alone, and in the combination.
The role of hypertension in the progression of glomerulone-
phritis has been examined in a number of models in which
various forms of hypertension and glomerulonephritis have
been combined [10—16]. Although these studies demonstrate
aggravation of experimental glomerulonephritis by superim-
posed hypertension, they do not include critical control obser-
vations in non-nephritic rats with comparable elevations of BP.
• S Control
•———-.NSN
•
.CH
•.-•—.—. NSN + CH
100 . Sacrifices 1 and 2 Sacrifices 3, 4and 5200
160
120
80
40
I
100
0
100
>
0
N 16 8 19 10
C NSN CH NSN
+CH
17 12 16 15
C NSN CH NSN
+C H
Fig. 3. Incidence of proliferation and tuft necrosis, or glomerularsclero-
sis and of vascular sclerosis for each experimental group at sacrifices I
and 2 and at sacrifices 3, 4, and 5. The numbers of animals (N) used in
these observations are shown.
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Fig. 4. Glomerular histology at fifth sacrifice in each experimental group. (PASM x 225) A Sham-operated control rat—normal histology. B
Nephrotoxic serum nephriris—segmental and global proliferative and sclerosing lesions in fewer than /0% of glomeruli. C Clip hypertension—
global sclerosis in fewer than 10% of glomeruli. D Nephrotoxic serum nephritis and clip hypertension—proliferation and sclerosis of 80% of
glomeruli. Interstitial inflammation and tubular atrophy and dilatation are also present.
Because severe hypertension by itself may be responsible for
marked vascular and glornerular damage [17], the specific effect
of hypertension on the nephritic kidney as compared to the
normal one can be determined only under such properly con-
trolled conditions. In our experimental design, comparable
levels of hypertension alone and hypertension combined with
nephritis provided a valid model for this comparison. In addi-
tion, selection of rats with only moderate hypertension elimi-
nated the difficulties in morphologic interpretation that severe
hypertension with associated necrotizing vascular and glomeru-
lar lesions would introduce. Of note, no necrotizing vascular
lesions were observed in any of our experimental groups.
In this study, rats with clip hypertension alone showed
occasional mild focal proliferative glomerular abnormalities and
only rare vascular sclerosis. In NSN, proliferation was mild and
usually segmental and focal, and no vascular sclerosis oc-
curred. The combination of clip hypertension with NSN, how-
ever, resulted in widespread and severe vascular and glomeru-
lar alterations in the unclipped kidney (but not in the clipped)
which were never observed with comparable levels of hyperten-
sion by itself or with nephritis in the absence of hypertension.
Furthermore, the glomerular abnormalities induced by hyper-
tension superimposed on nephritis were proliferative as well as
sclerosing. Thus, the enhanced glomerular damage does not
seem attributable to vascular narrowing and ischemia alone.
The morphologic damage increased with time as did protein-
uria, which was much greater in NSN + CH as compared to
either lesion by itself. Vascular sclerosis in the hypertensive
nephritic rats included medial hypertrophy, which was rare in
clip hypertension and absent in NSN, and arteriolar "hyaline,"
which was not seen in either CH or NSN alone. Our demonstra-
tion of vascular sclerosis in NSN + CH is in contrast with
previous studies which have reported aggravation of experi-
mental nephritis by superimposed hypertension but have failed
to describe enhancement of vascular lesions [11, 12, 14—16, 19].
Thus, we conclude that NSN is not associated with primary
vascular disease but that both the renal vessels and glomeruli
are highly susceptible to the adverse effects of hypertension in
this form of glomerulonephritis.
Several studies [7—9] suggest that hypertension may cause
glomerular damage directly by transmission of elevated arterial
pressures and hyperperfusion of the glomerular capillary bed.
Hill and Heptinstall [81 attributed this transmission of elevated
arterial pressure to a "failure" in afferent arteriolar tonus in
—
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Fig. 5. Detail of the infrequent segmental proliferative glo,nerular
lesion observed in nephrotoxic serum nephritis (fifth sacrifice). (PASM
x 880)
Fig. 6. Detail of glomerular and vascular histology at fifth sacrifice in
nephrotoxic serum nephritis with superimposed clip hypertension—
extra and endocapillary proliferation. Prominent medial hypertrophy
and intimal hyaline deposition are in an arteriole (arrows). (PASM x
880)
DOCA-salt hypertension in the uninephrectomized rat. This
view shifted the emphasis from vasoconstriction and ischemic
glomerular damage in hypertension to the obverse: failure of
constriction and hyperperfusion. Azar et al [7, 181 and Azar,
Tobian, and Johnson [191 have demonstrated a reduction in, or
an inability to elevate, preglomerular arteriolar tone in response
to arterial hypertension in postsalt hypertensive rats with
decreased numbers of functioning nephrons. Transmission of
elevated arterial pressure to the glomerular capillary bed result-
ed in elevated glomerular capillary hydraulic pressure (PGC) and
glomerular plasma flow (GPF). Morphologically, glomerular
lesions were more prominent than vascular lesions, presumably
due to the deleterious effect of elevated P0 and GPF.
Mild nephrotoxic serum nephritis is accompanied by an
increase in POC and in the transcapillary hydraulic pressure
difference which presumably occurs as an adaptation to a fall in
Fig. 7. Severe alteration qf the intra renal i'asculature at,fifth sacrifice in
nephrotoxic serum nephritis with superimposed clip hypertension—
tortuous lobular artery with severe medial hvpertrophv and intimal
hyaline deposition. (PASM X 880)
the glomerular ultrafiltration coefficient, thus maintaining single
nephron filtration rate [20, 211. Rats with more severe nephritis,
mild hypertension, and depressed glomerular and single neph-
ron filtration rate also demonstrate elevated P0c and renal
blood flow [221. We hypothesize that hypertension produces
more severe vascular and glomerular sclerosis in NSN + CH as
compared to CH alone as a result of the adaptive hemodynamic
changes which have been described in the nephritic kidney.
Thus, reduced afferent arteriole resistance which occurs in mild
nephrotoxic serum nephritis may allow transmission of elevated
systemic pressure to the adapted afferent arteriole and glomeru-
lar capillary. Resulting hyperfiltration through the arteriolar and
capillary walls may be responsible for structural damage.
However, in the present model we cannot exclude the possible
role of enhanced immunologic damage resulting from hyperper-
fusion of the unclipped kidney and increased deposition of rat
immunoglobulin on the GBM.
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